ee, ( 


they even work toasted ! 





At 25°, almost any pot can be a hero! But push them right on up 
to their ambient limits — and design begins to tell. The test-bench 
engineers will tell you that ACEPOTS have an endearing habit 


of running with 25 C-reliability at 165°C! That's why they re 


spec ified when high t mperature operation is important. 


Here are ACEPOTS' spec ial design features: a molded insulating 
bond between contact and shaft to eliminate any play or change 
in wiper pressure; an improved higher tempera- 
ture-resistant winding card, which never changes 
shape with heat: superior insulation between case 
and resistance element; and chemical and thermal 
stabilizing procedures at high temperature prior to 
final sealing which cure all elements. Which is 
why, simply, at high temperature — ACEPOTS 


work. See your ACErep and try them for yourself! 


This ¥4” ACEPOT®, designed for conservative operation to 165°C, 
typifies ACEPOTS'’ utmost reliability throughout full temperature 
cycling. 


ELECTRONICS ASSOCIATES, INC. 
99 Dover Street, Somerville 44, Mass. 


SOmerset 6-5130 TMX SMVL 181 West. Union WUX 


Acepot® Acetrim®* Aceset® Aceohm®) *Reg. Appl. for 
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Index Of Articles 


January 4 through June 21 


All articles are indexed under one or more 
of the basic categories listed below: 


Automatic Control, Servos 
Circuits, Mathematical Analysis 
Communications, Methods and Equipment 


Components (except microwave compo- 
nents, tubes and semiconductors) 


Computers, Data Processing, Auxiliary 
Devices 

Detection, Techniques and Equipment 

Human Factors 

Industry, General 

Materials 


Measurements, Instrumentation, Test 
Equipment 


Medical Electronics 

Microwave Components, Techniques 
Navigation and Guidance Techniques 
Packaging Techniques, Electromechanical- 


Thermal Design, Production Processes 
and Equipment 


Personal Data 

Power Sources 

Reliability 

Semiconductors, Solid-State Devices 
Systems 

Telemetering 

Tubes 


The kind of article is identified by the 
following reference keys: 


ART Article (bylined by an authority) 
DD Design Decision 


DIG Digest 


DYF Designing Your Future 
ED Engineering Data 

EDN ELectronic Desicn News 
GA German Abstract 

IFD Idea for Design 

PF Product Feature 

RT Russian Translation 


AUTOMATIC CONTROL, SERVOS 


Flip flops, fluid, when should you use them? 
hare oes ART p56 June 7 
Guidance computer, microminiature, to use 2-D 
approach... ..+++++-EDN p8 April 26 
Input lever, predetermined, cuts off transistor, sets 
output , : ..IFD pl160 April 26 
Nomogram speeds rates, acceleration calculations. 
ED p139 June 21 

Pattern recognition, advanced concepts studied 
: ; te ine ..ART p28 March 1 
Predictive control, next in computer systems?. 
seachewegneas EDN pl2 March 29 
Pulse, short trigger, turns on SCR, fires flash 
..IFD pl57 April 26 
Servo loop frequency modulates oscillator outside 
deviation range... .....-IFD pl6l April 26 
Servos can be designed corner by cormner........ 
ART p32 May 24 


Servos, temperature, all-solid-state, proportional- 
control can be simpler, better ART p56 March 15 
Temperature control, compact adjustable unit pro- 

vides performance of much larger units 
PF p56 Feb 1 


CIRCUITS, MATHEMATICAL ANALYSIS 


Amplifier, solid-state carrier improves’ control 
with square waves DD p209 Feb 15 
Amplifiers, direct-coupled, drift ..GA p162 June 21 
Amplifiers, low-frequency, tunnel diode, practical 
aspects. . xi ART p42 April 26 
Amplifiers, selective feedback, frequency-phase 
characteristics........ RT p200 March 1 
Calculations, a standardized approach when dealing 
with approximate values....ART p60 March 15 
Cathode-follower coupling for high-gain band- 
width IFD p189 March 1 
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Circuits for calculating the 


functions U:,/U2 
RT pl88 June 7 


De transmission, low-impedance lines minimize 


voltage spikes 


DD p209 Feb 15 


Decimal-counting units made faster by five-binary 


counting technique 
Detector, circuits, for 


ART p34 Jan 18 


sequential checkout systems 


..ART p60 March 1 


Detector-zero-crossing, feedback helps flip output 


Diode, ordinary, protects 


bias resistor 


Filters, constant envelope-delay 


Generator, square-wave 


Hi-Q at low frequencies 


Lamps 


Limiter 


Phantastrons 


Phase equalizer 


Phasors simplify differenti 


tions of exponentially 
Pulse-selection system 


Pulse generator, a random type 


Pulse, short trigger 
bulb 


Pulse train, continuous, 


signal 


Pulses, clock, bistable 


circuitry 


Pulses, transistor trigger 


oscillator 


Pulsing capacitor eliminate 


switch bounce 
RC predictor 


Rf amplifiers, doublers 


the performance 
Relay-Zener circuit, 


Screen resistor replaced 


output stage 


IFD p193 March 1 


vtvm from overload 


IFD pl75 June 7 


increased by bypassed 


IFD p222 May 10 
GA p192 June 7 
3.3-10 me range. 


IFD p134 May 24 


provided by active filter 


..GA p204 March 1 
single line 
IFD pl74 April 12 
> design 
ART p52 June 7 
put gate with eacl 
IFD pl70 June 7 
nt a generalized 
GA p240 May 10 


their nign- 


ART p44 Feb 


reduce ripple nd rise 


ART p68 March 1 


I 
whet! 


design- 


ART p46 April 12 


rapidly on sight 


IFD pl38 May 


jesign..ART p40 May 


ismission systen 


GA pl168 Jar 


integrating equa- 


damped sinusoids 


ART p66 June 7 
analog techniques.... 
IFD p126 March 29 
IFD p197 April 12 
on SCR, fires flash 

IFD p157 April 26 


maintains constant output 


IFD p198 April 12 


itcl gates to counting 


IFD pl138 May 24 


fire tube and blocking 


IFD p158 April 26 
false triggers due to 
IFD p222 May 10 

GA p200 June 7 


and triplers, calculating 


ART p34 Feb 1 


protects nickel-cad batteries 


IFD p191 March 1 
VR tube in push-pull 
.IFD p226 May 10 


Sine- and square-wave outputs provided by feed- 


back around filter 
Sine waves converted 


pass filter 
Straight line graph 


IFD p196 April 12 


from square waves by low- 


IFD p225 May 10 


logs to base 2 quickly 


IFD pl72 June 7 


Tank circuit, helps stabilize quick-starting gates 


oscillator 


IFD p128 March 29 


Transistor switching circuit design, graphical pro- 


cedure ...ART p40 Feb 15 


Tunnel diode, calculator aids amplifier design. 


; ART p52 April 26 
Unmatched transformer response determined with 
aid of curve IFD p170 June 7 


COMMUNICATIONS, METHODS AND EQUIPMENT 


Antenna arrays, steered, sought for communica- 
tions ; . .-EDN p4 Feb 1 
Antenna ratio, axial: is read out automatically 
IFD pl34 May 24 
Breaking the spectrum strangle—key to microwave 
growth Ke ART p137 Jan 18 
Yommunications—Design ‘61, a survey , 
ART p52 Jan 4 
‘om system would use variable data rate . 
EDN pls Feb 1 
munications, global, gains cited 
EDN p4 June 7 
and: designers shifting t 
EDN p4 
nehronized crt used 
EDN p8 Feb 15 
ni le telemetry data 
EDN p6 May 24 
DY sensitivity- 
7M 
ordered by AF 
EDN p26 April 
ent trends in 
DIG p242 May 10 
itor helps measure dis- 
IFD p124 March 29 
to work at 8 Gc 
EDN p6 March 29 
Troposcatter air-port le systen to aid missile 
control EDN p8& May 24 
t be orbited by NASA 
EDN pl2 Jan 4 
sunlight-modulated, found 
EDN p28 April 12 
Spectrum analysis error nomogram ; 
wae cae .-ED p155 June 7 
Walkie-talkie, invisible light used 
EDN pl16 Jan 4 


Space communication 


feasible 


COMPONENTS 


except microwave components, 
tubes and semiconductors 


Accelerometer uses novel solar-cell sensing : 
: EDN p6 April 26 
Air clutch boosts torque, cuts size 
Pea PF p60 April 26 
Batteries, workhorses of portable equipment 
: , : ART p52 Feb 15 
Blowers, small, multistable, cool densely packed 
PF p48 Feb 1 
Cable capacitance, underground shield reduces ef- 
; IFD p156 April 26 
‘omponents limit converter performance how much 
we .---ART p52 June 21 
grind your own 
IFD pl37 May 
market eace 
-EDN ps8 June 7 
adjustable, protects 
wide range transistor circuits ....PF p50 Feb 1 


miniature equipment 


fectiveness 


“apacitor, “‘precision” 
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NEW '! solid State 


time/delay/relays 


; (itt, 


..With traditional AGASTAT" reliability! 


Now available . . . solid state time/delay/relays with the accuracy essential 
for critical missile and computer applications! These new AGASTAT re- 
lays are the result of over 25 years’ time delay engineering and manufacturing 
experience . specialized experience which has made AGASTAT the 
standard of reliability throughout industry. 
Advanced design combines specially selected semiconductors and other com- 
ponents in a “modular-sandwich” configuration. Result: the standard mod- 
ules mean flexibility; uniformity; and rapid delivery of “custom” produced 
prototypes. The solid state AGASTAT is hermetically sealed . . . resistant to 
vibration and shock. Special circuitry protects against input polarity re- 
versal, provides immunity to voltage transients and continuously modified 
inputs. 
What are your requirements? These solid state relays are only 1-5/16” sq. 
. available in six standard types, with delay on pull-in or drop-out; timing 
ranges from 0.01 sec. to 10 hours, fixed or adjustable. Operation—18-32 vdc; 
-55c to 125c; load capacity to 5 amperes. Write Dept. $1-46 for data sheet. 
Or ask for a quotation on your special application requirements, 


TIMING INSTRUMENTS 
Gu) ELASTIC STOP NUT CORPORATION OF AMERICA 
ELIZABETH DIVISION « ELIZABETH, NEW JERSEY 


IN CANADA: ESN& CANADA, LTO., 12 GOWER ST., TORONTO 16, ONTARIO, CANADA 
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Molded mylar* capacitors offering 
moximum performance and reliability 
im the smallest practical size. Out- 
standing stability, and low dissipa- 
tion factor. 





Advanced design miniature mylar 
capacitors prepared under ‘white 
room" environmental conditions. 
Capacity range: .0015 to .47 mfd. 
Voltage range: 50, 100, 200, 400 
end 600 WVDC. 


SIMPLICITY OF DESIGN FOR 
EFFICIENCY, VERSATILITY 


tegrated electronic components 
providing reliable, compact and eco- 
eomical assemblies with component 
densities up to 500,000 parts per 
evb ic foot. 





A flat-plate resistor assembly of from 
2 to 6 resistors in popular values and 
ratings. Tolerance—5%, 10% and 
20%: Power rating—2 watts per 
assembly. 


MAXIMUM PERFORMANCE 
RELIABILITY AND ECONOMY 


* *DUPONT 


PAKTRON 


PACKAGED ELECTRONICS 


DIVESION OF ILLINOIS TOOL WORKS 


F 
. 
1321 LESLIE AVENUE 


ALEXANDRIA, VA. 
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INDEX OF ARTICLES 


Coaxial switch operates under full waveguide 
power .. ......PF p64 March 29 
Commutators, electromechanical, a survey 
ART p44 March 
Commutators, electronic, a survey ...... ‘ 
ART p52 March 29 
Commutators, representative manufacturers of elec- 
tronic and electromechanical types sieves ae 
ART p58 March 29 
guide to selecting 
p40 March 29 
warned of failures in assembly 
p22 May 24 
Components, Design °61, a survey .ART p58 Jan 4 
Connector, microphone, potted in three sections 
for easy disconnect ..-IFD p19 April 12 
Cryostat, tiny, new, cools 4.2 K, fits in 1 cu 
ft Cady SRE ORT AR EDN p54 March 1 
Electrolytic capacitors, de aluminum, application 
notes on ripple current ratings ART p46 June 21 
Filters, coaxial, low-pass, rapid design of 
a - soceesestek Diese April 12 
Filters, harmonic absorption, uses “leaky wall” 
principle ... , ....PF p66 March 15 
Magnetic shift register used in skybolt ; 
pl2 Feb 15 
Potentiometer, precision, yielded by salvaged tank 
coil chs kbiedesedhes oceeer SRE ERED 2 
Potentiometer that uses light beam for pick off is 
headed for production .EDN p24 May 10 
Potentiometer’s incremental transfer function, how 
to measure ; ART p42 June 21 
Potentiometers, precision linear, how to _ specify 
RASA AR ree ; 2 ART p48 Feb 15 
Printed-circuit boards, damped, reduce vibration 
effects ... aes PF p58 April 12 
Printed circuits, new, closing a gap in design 
Ee Dac a ea EDN p4 April 12 
Relay contacts, why do they Fail? DIG pl144 May 24 
Sockets, transistor test, feature reversible contacts 
: DD pl67 June 7 
Switch, high-speed rotary, uses rotating magnet to 
DD p219 May 10 
Transformer frictionless rotary, designed 
EDN pl2 May 10 
Transformer turns-ratio in shock-excited converter 
circuits RT p196 March 15 
Wiring block, modular terminal panel 
PF p62 April 26 


close reeds 


COMPUTERS, DATA PROCESSING, 
AUXILIARY DEVICES 
Analog-digital unit proposed by NBS .. 
DIG p214 March 1 
Analog divider, broadband, designed for radars and 
EDN p36 April 12 
Analog-to-digital converters, how to evaluate 
‘ = : ART p36 May 10 
Card reader, microsecond, at IBM employs capaci- 
tive-coupling system EDN p24 Feb 1 
Computer concepts, advanced, reaching hardware 
‘ ..EDN p4 Jan 4 
Computer, guidance, also directs ground checks 
EDN pl4 Feb 15 
Computer, guidance, microminiature, to use 2-D 
EDN p8 April 26 
Computer plans, peripheral gains featured at EJCC 
EDN ps8 Jan 4 
Computer systems: next—predictive control 
, -EDN pl2 March 29 
Computers, Design ‘61, a survey ART p64 Jan 4 
Computers, designing 3 classes of products 
‘ EDN p24 March 29 
Computers, use of, noted in design ; 
sah wares an a ..-EDN p18 March 1 
Converter, BCD-to-decimal, solid state; available 
PF p64 March 15 
Converter performance, how much do components 
limit . ART p52 June 21 
Cryostat, tiny, new; cools to 4.2 K, fits in 1 cu ft 
‘esa ead ; EDN p54 March 1 
Data access console offers simple control of com- 
puter ceneas EDN p24 March 15 
Data channels, 400, handled by rast r “display 
EDN pl2 March 15 


analog computers 


approach 


at low cost 


Decimal-covznting units made faster by five-binary 
counting technique -ART p34 Jan 18 
Disk file, high speed, large, parallel-access, cuts 
storage costs Soe .PF p82 March 1 
Drum memories, 100,000-bit, for sale at $750 
PF p70 Jan 4 
con wafers 
Pees a /ain't alo sates .EDN p5 Jan 18 
Generator, attache-cased, rounds characters for high 
EE fai oneewees PF p68 June 7 
Logic nets in transistor cans: for designers 
ee ee ha F ; EDN p4 March 29 
Magnetic-tape strips simplify torque measurements 
és Tr DD pl66 June 7 
Memory, IBM associative, uses masking cores 
tebe Kem ; EDN p34 Feb 15 
Memory planes, thin-film, marketed by Burroughs 
; , EDN p6 March 15 
New display system passes LFE initial tests 
i EDN p20 Feb 1 
Nonlinearities, accurate simulation of 
ag ‘ : ART p38 June 21 
Opticai reader uses 35-point photocell matrix 
rivets ; EDN p8s& Jan 18 
Pattern recognition, advanced concepts studies 
Kaew Sel 2 EDN p28 March 1 
Plotter locates to 0.001 in. over 48-in. area 
: , F p50 Jan 18 
Program control, automated, had by simulator for 
B-58 station EDN p28 April 26 
Pulse-selection system uses analog techniques 
* IFD pl26 March 29 
Punched tape, read any colored tape with photo- 
DD pl164 June 7 
Scanner, selective 25-channel, programs output de- 
vice for each input PF p66 June 7 
Switch, bistable, gates clock pulses to counting cir- 
cuitry IFD p138 May 24 
Tape-recording density boosted by new technique 
2 EDN pl0 March 15 
Transistor switching design, graphical pro- 
cedure ART p40 Feb 1: 


opt 
t 


cells from one silicon slab 


ttimum desigr 
ART p38 Jan 18 


DETECTION, TECHNIQUES AND EQUIPMENT 
Infrared, Design ’61 ART p30 Jan 4 
Infrared device buil le any vegetation or 

Mars EDN p6 April 12 
Maser, IR, offers first cw source of coherent light 

; EDN p20 Feb 15 
Pattern recognition, advanced concepts studied 

ART p28 March 1 
Radio beacon system pinpoints space vehicles in 


EDN p36 March 29 


sea landing: 


HUMAN FACTORS 
Case for instruments, new designs 
DD pl62 June 7 
Design review, a check list, part 1 
ART p36 May 24 
Design review, a check list, part 2 .ART p60 June 7 
Maintainability drive, measurement snarls plague 
EDN p28 Feb 1 
Packages, maintainable modular, are discussed 
EDN pl6 Feb 1 
Solder connectors, two hinged doors give access t« 
DD pl66 June 7 
Staggered columns identify printed data easily 


IFD pl74 June 7 


INDUSTRY, GENERAL 


Air aids, latest land and sea tests .EDN p16 May 24 
Bionic devices, among wanted inventions in U.S 
lists EDN p30 March 29 
Consumer electronics, Design ‘61, a survey 
é a ites reas ART p42 Jan 4 
East German progress, Leipzig Fair indicates slow 
eh EDN p24 April 26 
Electromagnetic waves, NBS device helps scientists 
study ‘ EDN p26 Feb 1 
Electron density high-altitude, to be studied at 
Penn State EDN p27 May 24 
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Electronic developments, Japanese fast to adopt 

--»-EDN p28 March 29 

German and Japanese 
GA pl4l May 24 


exports : 
Fm stereo, industry preparing for push in 


EDN p6 May 10 
transistors, just di- 
odes ; ....DD p216 May 10 
Industrial electronics, Design ’61, a survey Eas 
Sisk ; ; Fetus Cente EAR, ee ae: 
IRE, automation to be added to 1961 convention 
Sia ind: wintete 6a Y ...-EDN p20 March 15 

IRE Show, 1961, a panorama of glittering prod- 
ucts... . speech people ..EDN p16 April 12 
Japanese continue push for more new 


Hi-fi amplifier, no tubes, no 


products 
se Ais kip aoe Bitte oe oes EDN p30 Feb 15 
Marine electronics, slow but steady growth seen 
F , Meee ry y Arr rer s EDN p8 Feb 1 
Markets, Design ‘61, a survey ..ART p28 Jan 4 
New clerk in nation’s offices, electronics branch- 
ing out as EDN p22 May 10 

Quantum electronics, a key to future design 
p26 March 15 
ART p38 Jan 4 

Radar, altitude, commercial push intensifying 
....EDN p4 March 1 
Robot, industrial, learns complex job procedures 
EDN p32 March 29 

Sensor, relative humidity, measures full range 
- ; ...PF p52 May 24 

TV applications, digital, pushed by industry 
: : EDN pl0 Feb 1 
TV, shifting trends? FCC acts on pay TV, uhf- 
vhf sets EDN p4 March 15 
ART p44 Jan 4 

X-ray performance is boosted for industry 

EDN p34 March 29 


RFI, Design '61, a survey 


Ultrasonics, Design ‘61, a survey 


MATERIALS 
Dielectric, protective, can increase voltage break- 
downs ART p54 April 12 
Epoxies, what the electronic engineer should know 
ART p30 May 10 


electronic enclosures, a 


about—part 
Lowest materials cos 
selection guide ED pl137 June 21 
Painted checks and triy help cool Explorer 
VIII DD p218 May 10 
Sulfamate nickel boo » electroformed micro- 
ART pl140 Jan 
Testing high voltage it 1 be nondestructi 


ART p40 Feb 


wave component 


MEASUREMENTS, INSTRUMENTATION, 
TEST EQUIPMENT 


Analog computer accuracy indirect methods for 
GA p208 March 1 
sequential, detector circuits for 
ART p60 March 1 
provides constant delay 
PF p78 March 1 
Decimal-counting uniis made faster by five-binary 
counting technique ART p34 Jar. 18 
Demodulator helps measure distortion in am trans- 
mitters IFD p216 Feb 15 
IFD p197 April 12 
attache-cased rounds characters for 
PF p68 June 7 
Generator, random pulse, simple design 
IFD p218 Feb 15 
square-wave, tunnel diode 
ART p36 April 26 
High-voltage testing can be nondestructive 
ART p40 Feb 1 
Instruments, describe new case designs hea eo 
DD pl162 June 7 
Lag or lead determined by Z-axis blanking 
IFD pl199 April 12 
Measurement crisis, NBS advances helping to ease 
mounting ; EDN p8 March 15 
Measurement frontiers; practical, outline state of 
the art ye ART p64 March 1 
Meter, ultra-fast switching time, reads six para- 
PF p50 May 24 
Network, locus plotter, displays transfer function 
GA pl40 May 24 


checking 
Checkout systems 


Counter transistorized 


Generator, a random, pulse 
Generator 


high-legibility 


Generator 


meters simultaneously 


Noise figure measurements techniques “ ; 
jean mane ee wade tied ps SAM ee Deere oF 
Nomogram for the calculation of mismatch quan- 
tities .. rere RT pi58 June 21 
Nomogram on sensitivity-noise figure aid and re- 
ceiver calculations ..ED p207 May 10 
Nomograms to correct rise-time measurements 
ea Pe Re sees PF p46 Jan 18 
Oscilloscope, low-cost, traces transistor character- 
istic curves . IFD p200 April 12 
Oscilloscope measures propagation delay in asyn- 
chronous logic -IFD p136 May 24 
Plotter locates to 0.001 in. over 48-in. area 
cae oc PF p50 Jan 18 
Pressure cooker, porosity tests speeded with house- 
hold aide tek gia ‘ 4 DD pl165 June 7 
Radiation detector responds to all electromagnetic 
energy from 200 to 10,000 mc PF p66 Jan 4 
Ratio, antenna axial, is read out automatically 
: ‘ IFD pl34 May 24 
Ripple indicated by out-of-bounds 
IFD pl196 April 12 
Rubidium frequency standard, portable, has stabil- 
ity of 2 parts in 10 billion PF p76 March 1 
Scanner, selective 25-channel, programs output de- 
vice for each input PF p66 June 7 
Sensor, relative humidity, measures full range 
._PF p52 May 24 
all-solid-state, pro- 
portional-control, can be simpler, better ° 
STKE S ART p56 March 15 
Short pulses recorded magnetically with pulsed 
bias F : RT p166 Jan 18 
Simulator for B-58 ECM station has automated pro- 
gram control EDN p28 April 26 
Slide-rule accuracy, five techniques for improving 
ART p42 Jan 18 
Spectrum analysis error nomogram ED p155 June 7 
Spectrum analyzer, high-resolution, offers wide 
dynamic range PF p60 April 12 
Standards, microwave, closing the gap in 
‘ ; ART p167 April 12 
Twt periodic-permanent-magnet stack evaluated au- 
tomatically ART p184 Feb 15 
Tantalum capacitors rapidly measured by RC dis- 
IFD p226 May 10 


Tape recorders, novel techniques boost perform 


charge display 
DD p204 Feb 15 
equipment design i shaping up at beginning 
of 1961 ART p27 Jan 4 
Three-D functions, a device for observing - 
RT pls6 June 7 


measurements simplified with magnetic 


ance, cut size and power 


Test 


Toraue 


t 


trips DD p166 June 7 
rransistor, biased, pair monitors within set limits 
IFD pl27 March 29 

Transistor characteristic curves traced by low-cost 
scope attachment IFD p166 Jan 18 
Transistor, power, dc parameter measured by pulse 
technique IFD p188 March 1 
Vibration tests speeded with electrostatic fixture 
DD pl169 June 7 


ape s 


MEDICAL ELECTRONICS 

Bienics, Design ‘61 ART p62 Jan 4 
Heart rate measured after each beat ie icaw'e 
EDN pl0 Jan 4 
ART p54 Jan 4 


Muscle responses may speed up by amplification 
EDN p26 Jan 18 


Medical electronics, Design '61 


of nerve signals 


MICROWAVE, COMPONENTS, TECHNIQUES 


Antennas, electronically scanned, beam-forming 
matrix simplifies design of ART pl170 April 12 
Antennas in systems with waveguides, how to sim- 
ulate : ‘ ART p176 May 10 
Antenna research, new concepts promise unusual 
growth of radiation pattern ART p175 Feb 15 
Arrays, steered, sought for communications 

; -€ EDN p4 Feb 1 
Breaking the spectrum strangle—key to microwave 
growth a ART p137 Jan 18 
Broadband analog divider designed for radars and 
analog computers -EDN p36 April 12 

Cavities, designing them fer the 500-mec range 
ART p180 Feb 15 
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In modern digital computers 


PERFORMANCE IS THE PAY-OFF 


A big, modern digital computer may cost as much as $10-million to buy outright. 
Even rental may run as high as $50,000 a month. 

With money like that involved, computer-makers can’t take a chance on sub- 
standard components. They want, and get, the best components.... the best re- 
sistors. Where wire-wound power resistors are required, they frequently specify 
Ward Leonard VITROHMS. 

There’s another reason, too, why computer manufacturers want only the best: 
They’re shooting for 99.99 ...% statistical reliability of components, and the more 
“9’s” the better. Computer components — say, resistors — are numbered in the 
tens of thousands, and they have to have this kind of performance to get 99.8% 
reliability in their final product. For this reason, computer makers insist on, and 
get, performance—as continuous and reliable as the state of the art permits. And 
again, where wire-wounds are required, they are likely to specify Ward Leonard 
VITROHMS. 

If you want maximum quality and maximum reliability in your product, fol- 
low the lead of outstanding digital computer manufacturers—like IBM, Remington 
Rand, and Burroughs—and specify W/L VITROHMS. You'll find full information 
in catalog D130. Write for your copy, and the name of your nearest VITROHM 
distributor, today. Ward Leonard Electric Co., 77 South Street, Mount Vernon, 
New York. (In Canada: Ward Leonard of Canada, Ltd., Toronto.) 
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RESULT-ENGINEERED CONTROLS SINCE 1892 


WARD LEONARD 
ELECTRIC CO orm 


RESISTORS ¢ RHEOSTATS e RELAYS ¢ CONTROLS « DIMMERS 
CIRCLE 183 ON READER-SERVICE CARD 


WARD LEONARD 


ELECTRONIC DESIGN © June 21, 1961 155 





dependable 
now ...find, | 


identify, analyze “= 


4 CERTIFIED ©) 
SPECIFICATIONS |‘ 


for accurate ¢// 


moise . interference 


Ikc—25mc 


PANORAMIC’s 
Syorolalelaallerct 


SPA-3/25]) 


SPECTRUM 
PN Uw 4 


Widely used for high-speed location, identi 
fication and analysis of random and discrete 
signals, the SPA-3/25 automatically separates 
and measure the frequency and amplitude 
of signals in spectrum segments up to 3mc 
wide, selectable anywhere between 1 ke and 
25mc (usable down to 200 cps). Direct read 
outs of frequency distributions and amplitudes 
of signals are provided respectively on cali- 
brated X and Y axes of a 5” long-persistence 
CRT. The SPA-3/25 samples the spectrum at 
a 1-60 cps rate 


PANORAMIC presentation of the 
Model SPA-3/25 


1. permits quick location of signals, mini- 
mizes chances of missing weak signals or 
holes in the spectrum 


2. speeds up measurements by eliminating 
tedious point-by-point plots 


3. enables fast, reliable detection of com- 
poratively low level discrete signals pres- 
ent in random spectra through use of adjust- 
able narrow IF bandwidths and correlation 
techniques 


4. allows identification and subsequent an- 


alysis of dynamic characteristics of modulated 
signals ond noise 


the ‘pioneer 7 g 
jis the leader + 
; oF. cA 


s\ 
SS 


Panoramic 


ELECTRONICS, INC. 
. 


Formerly Panoramic Radio Products, Inc 


Noise spectrum analysis using internal video 
smoothing filrer presents noise envelope aver 
age versus frequency in readily appreciated 
form. Internal marker pips are 500kc apart 


SPECIFICATIONS: 

Frequency Range: 1 kc—25mc in 2 bands 

Sweepwidth: Variable, calibrated from 0 to 3mc 

ome trequency: Variable, calibrated from 0 to 
me 


Markers: crystal controlled, 500kc and harmon 
ics to 25mc 

Resolution: Variable, 200 cps to 30 kc 

Sweep rate: Variable, 1 cps to 60 cps 

Amplitude Scales: 20 db linear, 40 db log, 10 
ab square law (rcwer 

High sensitivity: 20 wv full scale deflection 

Attenuator: 100 db calibrated 

Response Flatness: + 10% or + 1 db 

Input Impedance: 72 ohms. High impedance 
probe-PRB-1—Optional 

The SPA-3/25's great flexibility mokes it a 

valuable tool in a wide range of opplications 

Write, wire or phone NOW for detailed speci 

fications and NEW CATALOG DIGEST. 

Put your name on our mailing list for “THE 

PANORAMIC ANALYZER,"' featuring applica- 

tion daia 


524 So. Fulton Avenue, Mount Vernon, N.Y. ———— 


Phone: OWens 9-4600. TWX: MT-V-NY-5229 


Cables: Panoramic, Mount Vernon, N.Y. State 
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4 ways to use 


General Electric Glow Lamps 
as Circuit Components 


| 
i 


G-E 


NE-96 NE-97 


1. As a MEMORY DEVICE, because 

of the differential between starting and 

operating voltages. Both the General 

Electric NE-96 and NE-97 are well suited 

for switching circuits and counters where 
ce they can function as transfer elements and 
as indicators of state or sequence. 


2. As a VOLTAGE INDICATOR, 
because of their critical starting voltage. 
The G-E NE-76 and the NE-81 are stabi- 
lized and selected for close tolerance on 
Starting voltage. Both find use in gating 
circuits, logic matrices, switching circuits 
or as an indicator of input or output levels. 


3. As a VOLTAGE REGULATOR, 
because of their constant operating voltage 
range. The General Electric NE-68 and 
its “‘first cousin’, the G-E NE-89 (close 
tolerance), function effectively wherever 
voltage regulation is required. (Glow 
Lamps for higher current applications are 
also available.) 


4. As a TRIGGERED SWITCH. 
A low current signal applied to the trigger 
(third electrode) starts this lamp, per- 
mitting conductance of peak current surges 
up to 100 m.a. in the power circuit. It can 
be used in counting circuits or as a control 
device with photocells, thermostats or 
moisture sensors in trigger circuit. 





+0 
PULSE 
—— 
O- 
G-E Glow Lamp used in 
Memory Circuit 





G-E Glow Lamps as 
Multiple Voltage Indicators 
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G-E Glow Lamp used as @ 
Voltage Regulator 
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G-E NE-77 ina Trigger Circuit 





For more information, write for: Specification Sheet #3-092 “G-E Glow 
Lamps for Circuit Component Use’. General Electric Co., Miniature Lamp 
Dept. M-126, Nela Park, Cleveland 12, Ohio. 


Progress Is Our Most Important Product 


GENERAL @@ ELECTRIC 
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